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AN APPLICATION OF THEORY PO COMPRESSOR NOISE 

APPENDIX C. BESSEL FUNCTIONS OF THE FIRST KIND: A TABLE OF 
VALUES FOR ORDERS TO 179 AND ARGUMENTS TO 21 1 

By J. B. Ollerhead and C . L. Munch 
Wyle Laboratories Research Staff 

Payne Division, Roc kvi  l le t  Maryland 20852 

INTRODUCTION 

The calculation of harmonic compressor and fan noise by the method described i n  Section 3 $ 3  
of the text requires values of the Bessel Function J 

ImB-kv l (mBM sin 8). In  many cases the value 

of the argument, mBM sin 8, or the order, I mB- kvl  , or both may become very large, exceeding 

the limits of currently available tables of Bessel Function values. The tables contained herein 
have been prepared to provide values covering the expected range of order and argument 
encountered with common compressor stages. 

~ i n c b  the calculation procedure outlined i n  Section 3.3 requires the Bessel Function value i n  

intensity form (i'.e . , 10 loglo I ~ ~ ~ ~ - ~ ~ l  (mBM sin 8)l)  the tables have been prepared containing 

the Bessel Function values i n  this form. 

Since the value of Jn(Z) always falls between I 1, the negative sign associated with 

10 loglo J (Z) because of fractional values of J (Z) has been dropped from a l l  tabulated 
I n  I I n  I 

values. The arithmetic sign of Jn(Z) has, however, been retained i n  the tables, thus a negative 

sign i n  front of one of the tabulated values indicates that the value of Jn(Z) < 0; further the 

negative sign dropped from a l l  tabulated values indicates then, that -1 - < Jn < 0. A tabulated 
value of 999.9 indicates that Jn(Z) = 0. 

USE OF THE TABLES 

The use of the Bessel Function tables can be illustrated best by the following examples: 

Example 1 : Find the value of 10 loglo I J5 (2.5) 1 
From page 4: 



Regaining the n e p t i v e  sign dropped from a l l  tabulated values: 

10 log ro 

Example 2: Find the value of J5(2.5). 

From example 1: 

10 loglo lJ5(2.5)1 =-17.1 dB 

then: 

IJ5(2.5)l= antiloglo (- %) 
= antilog (-1 .71) = antilog (-2 + 0.29) 

Since the arithmetic sign associated with the tabulated value of 10 loglo 1J5(2.5)1 i s  positive 
then: 

Example 3: Find the value of 10 loglo 1J3(6.5)1 

From page 5: 

The (-) sign indicates the arithmetic sign of the function J3(6 .5). For intensity information 
i t  i s  dropped: 

Regaining the negative sign dropped from a l l  tabulated values: 

Example 4: Find the value of J3(6 .5). 

From example 3: 



then: 

But the arithmetic sign associated with the tabulated value of 10 loglo (~~(2.5)( i s  negative, 
thus: 
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BESSEL FUNCTIONS OF OR 
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9 3 9 - 9  
993.9 
999.9 
999.9 
999.9 
993.9 
999.9 
999.9 
999.9 
999.9 
999.9 
999.9 
999.9 
769.7 
767.4 
763.3 
759.2 
755 * 2 
751  - 2  
747.2 
743.2 
739.3 
735.4 
731.5 
727.6 
723.8 
723.3 
7 1 6 * 2  
712.5 
738.8 
705.1 
701 * 4  
697.8 
694 * 1 
693.5 
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TABLE X . - Continued 

BESSEL FUNCTIONS OF ORDER 162 TO 179 
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